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Protective effect of Alisma orientalis polysaccharides on diabetes nephropathy
rats by activating PPAR-y/LXR-a/ABCG1 signaling pathway

DONG Yingying, ZHANG Xiuyuan, WANG lJie
Department of Endocrinology, Shunyi Hospital, Beijing Traditional Chinese Medicine Hospital, Beijing 101300, China

Abstract: Objective To explore the ameliorative effect of Alisma orientalis polysaccharide (AOP) on renal injury in diabetes rats.
Methods Fifty SPF male SD rats were randomly divided into control group, model group and pioglitazone group (PPAR-y activator,
20 mg-kg™"), AOP low, medium and high dose (100, 200, and 400 mg-kg™") group , AOP high dose (400 mg-kg™") + GW9662 (PPAR-
y inhibitor, 10 mg-kg™") group, except the control group, DM rat models were made by high glucose and high fat + streptozotocin
(STZ) sodium citrate buffer method. After modeling, each group was administered ig once a day for six consecutive weeks. After
administration, serum fasting blood glucose (FBG), serum creatinine, uric acid and urea nitrogen were measured by fully automatic
biochemical analyzer. The levels of 24-hour urinary protein and urinary creatinine were measured, and the endogenous creatinine
clearance rate (CCR) was calculated. The rats were sacrificed and the renal index was calculated. The histopathological changes of
the right kidney were observed by HE staining. Renal peroxisome proliferator activated receptor y (PPAR-vy)/liver X receptor- a
(LXR- a)/ATP binding cassette transporter G1 (ABCG1), TNF-q, IL-1p protein level was detected by Western blotting. Results
Compared with the control group, the model group had withered and yellow hair, reduced body weight (P < 0.05), vacuolization of
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glomerular cells, thickening of glomerular basement membrane, renal index, FBG, 24-h urinary protein, uric acid, urea nitrogen and
the protein level of TNF-a and IL-1p increased (P < 0.05), CCR and the protein level of PPAR-y, LXR-a, ABCG1 decreased (P <
0.05). Compared with model group, the hair color, diet and drinking water of pioglitazone group, medium and high dose AOP group

gradually recovered, the body weight increased (P < 0.05), the degree of renal injury decreased, FBG, 24-h urinary protein, uric acid
and the protein level of TNF-a and IL-1f decreased (P < 0.05), CCR and PPAR-y, LXR-a, and ABCG1 protein level increased (P <
0.05), the kidney index of the high-dose group of AOP significantly decreased (P < 0.05). and there was no significant difference

between high-dose AOP group and pioglitazone group. GW9662 could reverse the protective effect of AOP on renal function in rats.

Conclusion AOP may protect the renal function of DN rats by promoting the activation of PPAR-y/LXR-0/ABCG1 pathway.

Key words: diabetes nephropathy; Alisma orientalis polysaccharide; peroxisome proliferator activated receptor-y; liver X receptor-

a; ATP binding cassette transporter G1
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Table 1

each group after last administration (x+s, n=6)

Comparison of body weight and renal index in
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400  296.67+20.19" 14.29+2.81*
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GW9662
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P < 0.05 vs control group; P < 0.05 vs model group; P < 0.05
vs pioglitazone group; 4P < 0.05 vs AOP high dose group
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Fig.1 Changes of renal histopathology in each group (HE staining, x400)
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Table 2 Comparison of FBG level and renal function indexes in each groups (r+s, n=6)

i) ?.‘U%/_ FBG/ _ 24 bR F/mg cCr{ _ E{E&*/_ Eé%‘ifu
(mg-kg™") (mmol-L™") (mL-min™") (mol-L™) (mol-L™)

Xt HEE — 5.15+0.58 53.84+10.69 1.86+0.11 105.71£21.41 5.56+1.09
7Y — 18.67+3.15" 526.34+59.58" 0.69+0.08" 202.54+40.51" 6.72+1.30
nHE A% 51 20 8.79+1.35" 175.46+23.82" 1.65+0.10" 126.15+25.12" 5.47+1.07
IEREES 100 14.68+2.85" 421.76+46.48™ 0.94+0.09" 182.47+36.48" 6.01+1.19
200 11.74+1.46" 325.79+31.75™ 1.32+0.09" 153.61+29.57 5.84+1.15

400 9.110.75" 182.62+21.89" 1.71£0.12" 124.35+23.99" 5.43+1.07

PEIEZHE+HGW9662  400+10  13.16+2.614 372.55+74.554 1.26+0.254 157.29431.094 5.82+1.19

L5 B S "P<<0.05 5 SR LA - *P<<0.05 ; S A% FIR A LS - AP<0.05 5 55 i i PR VS 2 WA LL 4% - 4P<<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs pioglitazone group; 4P < 0.05 vs AOP high dose group
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Fig. 3 Protein expression of PPAR-y, LXR-a, ABCG1, TNF-a and IL-1p in renal tissues of rats in each group (r+s, n=6)
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